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Abstract

The thesis entitled “Studies on the Synthesis of Selected Isobenzofuranone and Angucycline Natural Products” describes the total synthesis of two naturally occurring 3-(2,6-dihydroxyphenyl)isobenzofuranones, namely isopestacin (10) and cryphonectric acid (11), and synthetic endeavors towards A and/or B-ring non-aromatic angucyclinones.
DBU-catalyzed aldol type reaction of 1,3-diketones (e.g., 2) with phthalaldehydic acid (1) has been developed for the synthesis of 3-substituted isobenzofuranones (e.g., 3).

These condensed products have been aromatized by treatment with Hg(OAc)2-NaOAc system to yield 3-(2,6-dihydroxyphenyl)isobenzofuranones. The methodology has been applied to the total synthesis of isopestacin (10) and cryphonectric acid (11).

A carbonyl-ene reaction of 2-methallylated anthraquinone aldehyde 16 has been proposed for the synthesis of angucyclinones. But attempted synthesis of 16 via allylation of anthraquinone 12 provided a tetracyclic compound 13. In another attempt, oxidation of 14 produced an unusual product 15. Synthesis of 16, attempted by a variety of routes was elusive.


A new method has been developed for the preparation of ortho-allylated phenols (e.g., 18) at room temperature. It involves an unusual reaction of quinol ethers (e.g., 17) with allylindium reagents.

Application of the Diels-Alder reaction of an in-situ generated o-quinone dimethide, prepared by the pyrolysis of sufone 22, with a dienophile was envisaged for the regioselective synthesis of highly substituted non-aromatic A-ring of angucyclinones. To this end, preparation of compound 22 via naphthoquinone monoketal 20 could not be achieved. Phenyliodonium diacetate (PhI(OAc)2) oxidation of phenol 19 failed to give any product. On the other hand, oxidation of 23 furnished a thiophene fused compound 24 instead of sulfide analog of 20.

The attempts on trapping the intermediate 27 of Hauser annulation, obtained by condensation between 3-phenylsufonylphthalide 25 and 4-fluorocyclohexa-2,5-dienone 26 are described. Though the intermediate could not be isolated, the results established that fluoro derivative 26 more readily participates in Hauser annulation in comparison to the corresponding 4-methoxy analog. The method has been shown to be useful for the synthesis of anthraquinone-steroid hybrids, fused indoloquinones and fluoroanalogs of angucyclinones.


A DBU promoted aldol cyclocondensation of hydroxyisobenzofuranone with cyclohexane-1,3-dione, followed by aromatization has resulted in the first short synthesis of isopestacin

Quinol ethers and quinone monoketals are shown to undergo formal anti-Michael addition reactions with allylindium reagents at room temperature to give only ortho allylated phenols in good yields.

4-Fluorocyclohexa-2,5-dienones are introduced as new acceptors for the Hauser annulation. In cases where the corresponding methoxy analogs fail to undergo annulation, the former smoothly do so with phenylsulfonylphthalides to furnish anthraquinones in good yields. Steric effects are implicated to explain the inertness of the methoxy analogs

A review on the recent advances on Hauser annulation, an anionic [4+2] cycloaddition

DBU catalyzed condensation of phthalaldehydic acids and 1,3-diketones have been developed to be a general method for the synthesis of 3-substituted phthalides. This method, in combination with mercuric acetate mediated oxidative aromatization has been utilized for the regiospecific synthesis of isopestacin and cryphonectric acid

